, and Poiesz et al. (1980) founded that the retrovirusadult T-cell leukemia virus (ATLV) or human T-cell leukemia virus (HTLV-1) -was closely associated with adult T-cell leukemia (ATL).
ATLV and HTLV-1 are regarded either to be identical or closely related each other by immunological and analyses Popovic et al. 1982 ). T-cell lines producing HTLV-I have been established by Miyoshi et al.
Its morphological and immunological characteristics were studied together with chromosome analysis. Using the cell line established, we also investigated the serum ATL-associated antigen-antibody (A.TLA-antibody) in patients with malignant lymphoma and ATL.
MATERIALS AND METHODS
Case report. The patient was a 45-year-old housewife. She visited to the 1st Department of Internal Medicine, Akita University Hospital with the chief complaint of epigastric discomfort. On gasrointestinal examination, gastritis atrophicans was diagnosed. She was referred to our Department because of leucocytosis. The leucocyte count showed a mild increase to 12800/mm3 with 68% convoluted lymphocytes. Under suspicion of ATL, she was admitted for examination. Superficial lymphnodes were not palpable. Hepatosplenomegaly and eruption were not present. Examination on admission showed the leukocyte count of 10100/mm3, of which covoluted lymphocytes amounted to 68% (Table 1 ). In the sternal bone marrow, convoluted lymphocytes amounted to 6.4%. The hemostatic, biochemical and serological examinations showed that no abnormalities were detected. A large proportion of blood mononucleal cells formed. E rosettes (70.1%), and expressed the helper/ inducer T-cell antigen (86.1%). The convoluted lymphocytes of the peripheral blood were thus identified to be T-cells. Ga-scintigraphy, hepatospleno-scintigraphy and lymphography revealed no abnomality.
The serum ATLA-antibody was positive and proviral DNA was detected in the lymphocytes of peripheral blood (by courtesy of Hinuma and Hatanaka, Kyoto University). From these laboratory findings and clinical course, the diagnosis of ATL was made. Vincristine and prednisolone were administered without beneficial effect, and therapy was discontinued after the development of herpes zoster.
The patient is asymptomatic at present and is under observation of the clinical course without treatment.
Method for culture of peripheral blood mononucleal cells. Heparinized peripheral blood was collected from the patient before the administration of any drugs. The mononucleal cells isolated by Ficoll-Conray solution were washed with RPMI-1640 medium. The cells were then placed in a 25 cm2 culture flask in a final volume of 10 ml containing 1 X 106 cells per ml in RPMI-1640 medium supplemented with 20% heat-inactivated FCS and 5% PHA leucocyte conditioned medium (PHA-LCM), and incubated at 37°C in a humidified incubator with 5% CO2 in air. Half the culture medium in the flask was discarded once a week and replaced with the same volume of fresh RPMI-1640 medium containing 10% heat-inactivated FCS and 2.5% PHA-LCM. The PHA-LCM had been prepared as described below. Peripheral blood mononuclear cells from normal volunteers were suspended in a final concentration of 1 x 106 cells per ml in Iscove's medium supplemented with 10% FCS and 1% PHA-P, and incubated at 37°C in a humidified 5% CO2 atmosphere.
After 4 days, the cell suspensions were centrifuged for 5 min at 400 g. The supernatant was passed through a 0.45 1u filter (Millpore) and then frozen at -70°C untill needed.
After 7 months, the culture cells of some frasks were transferred to RPMI-1640 containing 10% heat-inactivated FCS to allow the cells to grow in the medium without PHA-LCM.
Cytochemical staining. The cells cultured for 2 months were transferred into a tube on the 3rd or 4 th day after medium change and centrifuged for 5 min at 1200 rpm. The cells were mounted on microscope slides, and air dried. May-Giemsa, Periodic acid Schiff (PAS), Sudan black B, peroxidase (McJunkin), acid phosphatase, alkaline phosphatase, a-naphthy butylate esterase and naphthol AS-D chloroacetate esterase stainings were done to characterize the cell lines (Aoki and Shibata 1980) . Electron microscopy. After centrifugation of the cells for 5 min at 1200 rpm, the Chromosome analysis. The cultured cell suspension was mixed with colcemid and incubated for 2 hr. It was then treated with a hypotonic solution. After fixation with a Carnoy' fixative for 30 min, the chromosome specimens were prepared by the air-drying method. G-banding was carried out by treating with trypsin and staining with 2% Giemsa solution for 17 min.
Detection of ATLA-antibody. ATLA-antibody was investigated following the method described by Hinuma et al. (1981) . Yana-I cells (described later) were smeared on a slide glass. After drying with air, it was fixed with cold acetone for 10 min. The test serum diluted 10 times with PBS was placed over the smeared cells and incubated at 3TC for 30 min. After washing the smear with PBS, FITC-labelled goat anti-human IgG (Cappel Laboratories, PA, USA) diluted 20 times with PBS was added to the smear and incubated at 37°C for 30 min. It was then washed with PBS and examined for the positive cells using a fluorescence microscope (Zeiss). The sera examined were obtained from 257 healthy donors (183 males and 74 females residing in Akita Prefecture), 18 patients with malignant lymphoma (B-cell type lymphoma 10, T-cell type lymphoma 6, Hodgkin's disease 2) and 4 patients with ATL.
RESULTS

Establishment of T -cell lines producing C-type retrovirus
The cells proliferated until 1 month and then growth of cells became poor. However, the cells began to grow predominatly as many clumps (Fig. 1) . The cell line mostly grew as clumps up to 50 cells, occasionally more than 500 cells. Cell adhesion to the bottom of the tissue culture flask was rarely seen. Even the cells cultured without PHA-LCM after 7 months proliferated and formed aggregates but grew much slowly to compared with the cells cultured in the presence of PHA-LCM. Cultured cells were medium to large in size and had round nuclei. The nuclear metamophosis was not conspicuous. The cytoplasm was basophlic and occasionally had a few vacuoles. A few cells had marked cytoplasmic projection (Fig. 2) . Histochemically, the cell were acid phosphatase-, SBB-, and PAS-positive.
Especially acid phosphatase reaction was strongly positive reaction, which was inhibited by sodium fluoride. The cells were negative for naphtyl AS-D chloroacetate, a-naphtyl butylate esterase, alkaline phosphatase and peroxidase (Table 2) .
Electron microscopic examination revealed a large number of C-type retroviruses of 70-140 nm diameter on the cell surface (Fig. 3) .
Surface marker examination of the cultured cells showed E rosette formation but not EAC rosette. OKT3, 4, 9, Ial and I1-2 receptor were expressed on the cultured cells. The cells showed most remarkable positive reaction with Ial 2. Yana-I cells stained by May-Giemsa showed medium to large round nuclei.
The nuclear metamophosis was not conspicuous.
size with (Table 2) . EBNA was not detected (by courtesy of Hinuma, Kyoto University). The chromosome analysis of the cultured cells revealed that the chromosomes counted 44 to 46 due to random loss, and the sex chromosome was xx. C-size, submetacentric chromosomes of unknown origin were found as marker chromosomes (Fig. 4) .
The established cell lines were confirmed mophologically as well as immunologically to be T-cells producing C-type retroviruses with a marker chromosome. But proviral DNA was not detected in the cultured cells (by courtesy of Hatanaka, Kyoto University). The cells cultured with TCGF were named Yana-I and those separated from Yana-I at 30 th passage level and cultured without TCGF were designated as Yana-II.
A TLA -antibody By addition of the 160-fold diluted serum and FITC-labelled goat anti-IgG, an intense fluorescence was demonstrated in a part of the cytoplasm of 70-80% of Yana-I cells, indicating the presence of antibody in the patient's serum (Fig. 5) . Using Yana-II as a target cell, the same result was also obtained. The above findings indicated that both Yana-I and Yana-II can be used for detection of ATLA-antibody.
Yana-I was used for subsequent examination of ATLA- antibody. The ATLA-antibody was positive in the sera from 4 (1.5%) of 257 healthy subjects examined (Table 3 ). In 18 patients with malignant lymphoma and 4 with ATL, the patients with B cell type lymphoma and Hodgkin's disease were all Culture method used by various investigators may be divided to (1) the use of culture medium and FCS (Nagasaka et al. 1982) , (2) the use of culture medium, FCS and TCGF (Poiesz et al. 1980 ; Hoshino et al. 1983) , and (3) the mixed culture with human leukocytes of umbilical blood (Miyoshi et al. 1980) . By using TCGF, culture cells grow as many aggregates. In contrast, 2 other methods allow isolated cell proliferation.
Our cell line grew without TCGF as many clumps after 30 passage. Poiesz et al, found that cells proliferated for only 3-6 weeks with crude TCGF but cells grew for 4 months to 1 year with purified PHA-free TCGF (Poiesz et al. 1980 ). However, we have succeed to maintain cultured cells for 15 months using crude TCGF. It, therefore, is convinced that crude TCGF can be used for long-term cell culture. On the other hand, some of the cell lines already established such as Yana-II can grow without TCGF from many passage levels. Such cell lines seem to have acquired a state of auto-stimulation.
Leukemia cells in the peripheral blood of ATL patients were reported to have surface markers for inducer/helper T-cells (OKT4+) and OKIal (Hattori et al. 1980; Tobinai et al. 1982) . We obtained the similar findings from our cell lines. This may suggest that the cell lines consist of mature T-cells that acquired a state of activation.
The presence of 7 trisomy or 14 q+ is regarded as chromosomal abnormality in ATL (Ueshima et al. 1981 ). 14 q+ have been detected in the MT-1 cells among T-cell lines producing C type retrovirus (Miyoshi et al. 1979 ). Neither 14 q+ nor 7 trisomy was identified in our cultured cells, but a marker chromosome of unknown origin was detected.
It has been reported that ATL-antibody is rarely negative in patients with ATLL (Hinuma et al. 1981; Miyoshi et al. 1981; Shimoyama et al. 1983 ). ATLA-antibody was also positive in all of our patients with T-cell type lymphoma. ATLA-antibody positive individuals have ATLA, or in other words, carry ATLV (Amagasaki 1983) .
The predominance of positive ATLA-antibody in the patients with ATLL suggests that C-type retrovirus is a pathogen in ATLL. ATLV-carriers are sometimes found among healthy individuals (Gotoh et al. 1982) . In this study only 1.3% of the healthy subjects examined in this study residing in Akita This value is far less smaller than that (25%) in Kyushu district . Akita Prefecture is an area far less populated with ATLL patients because this area is non-endemic of C-type retrovirus. CONCLUSIONS 1) We established T-cell lines producing C-type retroviruses from a patient with chronic ATL.
2) These cell lines have the surface features of inducer/helper T-cells with electron microscopic finding of C-type retrovirus on the cell surface. Chromosome analysis revealed the presence of unique marker chromosome, which was different from 7 trisomy or 14gt
3) Of the cell lines, the line established by culture with TCGF was named "Yana -I" and the line stemmed from Yana-I and established in the absence of TCGF was named "Yana-II".
4) Serum ATLA-antibody was positive in 1.5% of the healthy individuals residing in Akita Prefecture (4/257). 5) In malignant lymphoma, ATLA antibody was positive in none of the patients with B-cell type lymphoma (0/10) and Hodgkin's disease (0/2). In contrast, ATLA-antibody was found in half of the patients with T-cell type lymphoma (3/6) and all with ATL (4/4). This suggested that C-type retrovirus is a cause of ATLL.
